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Soil and Water 
Conservation 
Districts (1937) 

Regional 
Development 
Commissions 
{1969) 

Metropolitan 
Council 

MN Stat. 
40.04 

MN Stat. 
462.381 
et. seq. 

MN Stat. 
473.122 
et. seq. 

assessments on bene
f itted properties. 

Each district 
develops a compre
hensive plan 
specifying 
practices to be 
used to implement 
the state policy 
of conservation 
of soil and water 
resources. Federal, 
state and county 
funds available to 
each district for 
aid to landowners 
are allocated on 
the basis of this 
plan. 

Potentially 
any that 
affect soil 
and water 
resources. 

Prepare compre- None 
hensive development 
plans cover.lng 
issues of areawide 
concern within the 
RDC.boundaries. 
Can review, but 
have no authority 
over, city, town, 
county, watershed 
district and soil 
and watershed 
district plans. 

Regional planning 
for the growth of 
the service 

None 

Districts cover 
the entire state. 

Slight 

The entire state Slight 
except.the area 
covered by the 
Metro Counci1 and 
the area formerly 
covered by a 
recently disbanded 
RDC in southeastern 
Minnesota. 

Minneapolis-St. 
Paul metropolitan 
area. 

Slight 

Moderate 

Slight 

Slight 

To date, district plans 
have focused on agricul
tural and urban lands. 
However, a successful 
pilot program of cost
sharing for forest 
management was 
implemented in the south
eastern part of the state. 

Commissions have no 
regulatory authority. 
They vary in how much 
influence they have 
and what issues they 
work on. 

See Column J 

Work with the 
Soil and Water 
Conservation 
Board and with 
districts in 
key areas to 
ensure that 
forest manage
ment is addres
sed in the 
district plans, 
and that 
administration 
of funds at the 
state and 
district level 
provides 
specifically 
for certain 
forest 
practices to 
be eligible 
for assistance. 

N.A. 

N.A. 
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w 
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Southern 
Minnesota 
Rivers Basin 
Board (1971) 

MN Stat. 
ll4A.01 
et. seq. 

area (sewer, roads, 
public transit, 
etc.). The Council 
specifically avoids 
getting involved in 
local zoning. 

Created to guide 
the creation and 
implementation of 
a comprehensive 
environmental 
conservation and 
development plan 
for the Southern 
Minnesota Rivers 
Basin. 

All Approximately 1/3 Moderate 
of the state: the 
Minnesota River 
watershed and water-
sheds of rivers 
tributary to the 
Mississippi River 
south of its con-
fluence with the 
Minnesota River. 

Moderate The Board has actively 
supported educational 
and incentive programs 
to improve forest manage
ment. It supported the 
pilot forestry cost-share 
program in the area. 
Although forest lands 
cover a small part of the 
area, steep slopes make 
erosion a significant 
problem, and the Board 
has had a positive affect 
on forestry in the area. 

N.A. 





Appendix A 

A Note About Laws and Regulations 

Public laws enacted by the United States Congress are published annually in the 

"United States Statutes at Large." The laws are identified as they are passed 

by a number such as P.L. 91-559, meaning the 559th public law passed by the 

ninety-first congress, and many laws continue to be known popularly by this 

number. Within the Statutes at Large, any law can be referenced by volume and 

page number, viz. 84 Stat. 1468. The volume number is not the same as the 

congress number because at one time the laws of more than one congress were 

published in a single volume. Each Act is headed by a long description, e.g., 

"An Act to provide for conserving surf ace waters; to preserve and improve 

habitat for migratory waterfowl and other wildlife resources; to reduce runoff, 

soil and wind erosion, and contribute to flood control; and for other purposes." 

In addition, many have a short title, e.g., " ... this Act may be cited as the 

Water Bank Act." 

Laws are later codified according to subject matter and published in the United 

States Code. For instance, the Water Bank Act became 16 USC 1301-1311, ~earring 

sections 1301 to 1311 of Title 16, Conservation. (Typically the end section is 

not cited and the reference is given as 16 USC 1301 et. seq., meaning section 

1301 and following sections.) Some laws may be broken ';IP, with different 

sections being codified under different titles. (Note: Do not confuse the 

"titles" of the USC with "titles" which are a term for subchapters within an 

Act.) The advantage in working with the codified laws is that they are updated, 

so that all amendments are incorporated into the text, whereas working with the 

Statutes at Large may involve several volumes if the law has been repeatedly 

amended. The Code has both a table in which one can look up the pulbic law 

number and find the USC citation, and an index by popular names. The United 

States Code Annotated, published by West Publishing Company, and the United 

States Code Service, published by the Lawyers Cooperative Publishing Company, 

also contain notes of decision in court cases and various valuable 

cross-references. 

If an Act delegates responsibility to an agency of the executive branch to 

promulgate rules, the rules are initially published in the Federal Register, 

which is issued every weekday. The proper citation for the Federal Register is 
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by volume and beginning page number (47 Federal Register 11886), though many 

people give only the date. Rules are also codified into the Code of Federal 

Regulations, which is cited by title and section, e.g., 40 CFR 52 (section 52 of 

title 40, Protection of Environment). The future location in the CFR is usually 

given in the Federal Register when the rules are first published. Any 

regulations that have been passed pursuant to a particular Act can be found 

quickly by looking up cross-references in the USCA or USCS. A "List of CFR 

Sections Affected" (LSA) is published monthly so that any revisions in the 

regulations can be found easily. 

Public laws enacted by the Minnesota Legislature are published annually in the 

Session Laws of the State of Minnesota. They are given sequential chapter 

numbers as they are passed, e.g., 1947 Minn. Laws Ch. 142. Each Act has a 

heading, e.g., "An Act relating to water resources declaring a policy of water 

conservation, defining the powers of the commissioner of conservation in 

relation thereto, establishing procedure for administration of the law .•. " but 

few are given a short title. 

The laws are compiled into the Minnesota Statutes by subject matter. For 

example, Chapter 105 deals with the Division of Waters, Soils and Minerals, and 

Section 105.42 (MN Stat. § 105.42) is headed "Permits; Work in Public Waters." 

Once again, the codified laws have the advantage of incorporating all amendments 

in one place. The session law references are given in the statutes and usually 

the statute reference is given in the session laws. The statutes also have an 

index, though it is not as easy to use as the federal index. 

Agency rules are published weekly in the State Register, which should be cited 

by volume and page number (e.g., 4 S.R. 1085). The rules are also codified into 

the Minnesota Code of Agency Rules. The system for codifying state rules is 

undergoing revision and is currently very confusing. Formerly, rules were 

classified by agency, e.g., Minn. Reg. NR43 would be Section 43 of the rules 

issued by the Department of Natural Resources. Some rules are still cited in 

this manner. The new system groups rules by subject matter rather than agency, 

e.g., title 6 deals with the environment and may contain rules of the DNR, PCA 

and other agencies. These rules are cited thus: 6 MCAR § 1.043. There is no 

systematic method for finding rules which have been promulgated pursuant to a 
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particular Act. Partial lists of MCAR Amendments and Additions are published in 

the State Register periodically, and a cumulative list is published annually, so 

that revision in the rules can be found easily without skimming every issue. 
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APPENDIX B 

The agencies and people listed below were useful in our research: 

Corps of Engineers, Regulatory Functions Branch, St. Paul 

Corps of Engineers, District Council, St. Paul 

County Zoning Of fices 

Department of Natural Resources, Division of Forestry 

Department of Natural Resources, Division of Waters 

Metropolitan Council, Comprehensive Planning 

Office of Community Development, Energy, Planning and Development 

Pollution Control Agency, Division of Water Quality 

Siegel, William, Attorney Forest Resources Law, USDA Forest Service, New 

Orleans, LA 

Soil and Water Conservation Board 

Southern Minnesota Rivers Basin Board 

Water Planning Board, Research Director 

Water Resources Board 
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APPENDIX C 

Useful references for this topic in Minnesota include: 

Aronoff, Judith W. 1975. Suggested state forest practices act, Draft #2. 

Environmental Protection Agency. Washington, D.C. 24pp. 

Ayer, John D. 1973. Public regulation of private forestry: A survey and a 

proposal. Harvard J. Legislation 10(3):407-429. 

Beck, Robert. E. 1977. Forestry, non-point sources of pollution, and 208 

planning: Legal considerations. In Proceedings, Non-point Sources of 

Pollution From Forested Land. Southern Ill. Univ., October 19-20. 

Bryant, Ralph C. 1977. State forestry practices acts. In Southern Forestry in 

Practice and Politics, Proceedings of 26th Annual Forestry Symposium, 

Louisiana State University, Baton Rouge. 

Cox, Paul. 1977. Have state forest practice acts proved restrictive to the 

practice of sound silviculture? -- NO! In Proceedings, 1976 National 

Convention Society of American Foresters. pp.137-142. Washington, D.C. 

Dana, Samuel Trask, John H. Allison, and Russell N. Cunningham. 1960. 

Minnesota Lands. The American Forestry Association. Washington, D.C. 

Dana, Samuel Trask and Sally K. Fairfax. 1980. Forest and Range Policy. 

McGraw-Hill Book Company, New York. 

Donley, Diane; E. Moss; R. Outen; and G. Spath. 1975. Land use controls under 

the Federal Water Pollution Control Act: A citizens guide. Environmental 

Law Reporter 5(5):50092-50101. 

Ellefson, Paul V. 1974. Focus on the issues -- state forest practice acts. J. 

For. 72(4):196-197. 
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Ellefson, Paul V. 1976. Forest practices and water quality: opportunities for 

legislative and educational responses. Presented at the American Forestry 

Association Workshop on Forest Practices and Water Quality. Chicago. 13pp. 

Ellefson, Paul V. 1979. Forest Practices and Quality Water from Private Forest 

Lands: Legislative and Educational Opportunities. Staff Paper Series 6. 

Department of Forest Resources, University of Minnesota. St. Paul, 

Minnesota. 

Ellefson, Paul V. and Frederick W. Cubbage. 1980. State forest practice laws 

and regulations: a review and case study for Minnesota. Agricultural Exp. 

Station Bull. 536 - 1980. University of Minnesota. 

Ellefson, Paul V., Joy O'Laughlin and Richard A. Skok. 

Policy Options: A Classification of Alternatives 

1981. Minnesota Timber 

Contained in the 

Legislative Commission of Min.nesota Resources Timber Development Study. 

Station Bulletin 543, Forestry Series No. 38. Agricultural Experiment 

Station, University of Minnesota. 

Freeman, Alan D. 1975. Historical development of public restrictions on the 

use of private land. In Public Control of Privately Owned Land. pp.5-17. 

University of Minnesota Center for Urban and Regional Affairs. Minneapolis. 

Goetzel, Alberto. 1979. The legal framework for the control of water pollution 

from forestry activities. Master of Forestry Paper, Duke University. 

Irland, Lloyd C. and William C. Siegel. 1973. Foresters' reading guide to 

Environmental Law. J. For. 71(1):692-695. 

Miles, Patrick D. 1982. Annotated Bibliography of the Economic Implications of 

Managing Nonpoint Forestry Sources of Water Pollutants. Staff Paper Series 

28. Department of Forest Resources, University of Minnesota. St. Paul, 

Minnesota. 
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Miskovsky, Milan C. and Matthew B. VanHook. 1976. Regulation of forestry 

related non-point source pollution under the federal water pollution control 

act amendments of 1972. Natural Resources Lawyer 9(4):645-671. 

New England Natural Resources Center. 1977. 

and 208 plans in the northeast. January. 

Forest practices, water quality 

28p. and appendix. 

Pope, P.E. 1977. Water quality and forestry - A review of water quality 

legislation and the impact of forestry practices on water quality. Sta. 

Bull. No. 161, Dept. of Forestry and Natural Resources, Purdue Univ. 19pp. 

Society of American Foresters. 1979. Criteria For a Competent State Forest 

Practices Act. J. For. 78(4):256-259. 

Towell, William E. 1977. Federal Land Use Planning Legislation. In Southern 

Forestry in Practice and Politics, Proceedings of 26th Annual Forestry 

Symposium, Louisiana State University, Baton Rouge. 
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DIVISION OF FORESTRY TRAINING AND EXPERTISE NEEDS 

A crucial part of implementation is having all the people involved aware of the 

program. This includes background knowledge about the problem and a thorough 

understanding of the system to be implemented. As mentioned in Chapter IV, a 

bill passed during the 1982 legislative session authorized the Division of 

Forestry to request three forest soil and hydrologist specialist positions. 

Currently in Minnesota the Division does have three people serving as forest 

soil and hydrologist specialists on temporary funding, and the people in this 

capacity are highly beneficial to the 208 plan implementation. The funding is 

provided by the Legislative Commission on Minnesota Resources. These people are 

in an advocate position for long and short term considerations about the impacts 

of forest practices on water and soil productivity. They do both informal and 

formal training about the implications of various practices. On a day to day 

basis they provide technical information to field staff including district 

foresters, private forest management foresters, silviculturists and forest pest 

specialists. This information pertains to timber sale, planning and design, 

skid and haul road planning, design and construction, site preparation impacts, 

chem1Cal and soil and water reactions, and other site prescriptions. 

Formal training input from these people can occur through tours, workshops and 

manuals. In their first year Minnesota's specialists have begun to write a 

state forestry soils manual, helped coordinate a workshop on road building and 

maintenance for the Division of Forestry, helped coordinate a soils tour for the 

Minnesota Forestry Employees Association, and gave presentations at an in-house 

weeklong Forest Management Training Session. They are also working on a special 

site index project in coordination with the Soil Conservation Service, 

University of Minnesota, and USDA Forest Service. 

Division of Forestry staff have requested more area tours and the management 

section supervisor would like these specialists to prepare a logging road design 

and construction manual for Minnesota indicating that demand for their services 

will be high. 

Their expertise also can be shared outside the Division of Forestry. Road and 

timber harvesting workshops for loggers, roadbuilders, other woods workers and 

private landowners will help create community awareness and involvement. 
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Having people in this position was recommended in· the Water Quality Management, 

Minnesota's 208 Plan. Since these people are part of the state's forestry 

organization they are able to have direct input on policy decisions concerning 

soils and water, and can help shape the direction of protection. Because they 

are stationed in the field they will develop close working relationships with 

the field staff adding to a team approach for management. Being in the field 

will also help them be familiar with potential problem sites in order to avert 

unwanted conditions or be available to do the necessary followup work. 

People in these types of specialist positions need to know the history of water 

and soil management policies, current laws and regulations, the environmental 

effects of forest practices, and the appropriate "best management practices" to 

use. These people also need periodic training to keep current. 

Having resource people and up to date training available are important 

implementation tools. Using specialists within the organization is one way to 

accomplish this. Other methods include providing outside training either by 

inviting expertise in, sending personnel to workshops and seminars sponsored by 

Universities or o~her agencies, or purchasing training materials (books, slide 

shows, films). No matter how this training is accomplished it must be in place 

in order to have smooth thorough 208 plan implementation. 
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BEST MANAGEMENT PRACTICE ANALYSIS 

Introduction 

Section 208 of the 1977 Clean Water Act has become a focus for develop~ng 

measures to control silvicultural, non-point sources of water pollution. This 

section requires states to develop an assessment of water quality problems 

resulting from forestry activities. Once the problem areas are identified, 

priorities need to be set and then management alternatives developed which will 

address the problems. 

The Act called these alternatives Best Management Practices or BMP's and defined 

them as "A practice or combination of practices determined by a state to be the 

most effective means, including technological, economic and institutional 

considerations of preventing or reducing the amount of pollution by non-point 

sources to a level compatible with water quality goals." 

A strength of Section 208 is that it gives to each state primary responsibility 

for developing forest management strategies and BMP's, thus recognizing regional 

differences and avoiding the specter of national regulation. Understanding the 

concept of Best Management Practices (BMP's) is crucial if 208 Forestry Water 

Quality Plans are to be thoroughly implemented. 

The Need for BMP's 

Minnesota, like many other states, presently does not have a set of statewide 

BMP' s. Land managers have very few recognized restrictions or specific 

recommendations regarding their forest management activities. Land managers 

need to be more aware of the water quality goals and the concept of land 

management prescriptions as a useful tool for controlling non-point sources of 

pollution. Managers need to look upon "best management practices" as a 

guideline to help them to use practices which will improve or maintain water 

quality and will ensure appropriate stand management. The Division of Forestry 

needs to examine the problem areas that have been identified via the Minnesota 

Water Quality Management planning process and the MFRP process and proceed to 

recommend BMP' s. Because of regional variations in soils, topography, and 

climate in Minnesota regional BMP's may be appropriate. 
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Specifically, site conditions or characteristics of a watershed which influence 

the quality of the associated waters are as follows: 

Soil erodibility which is a function of characteristics such as texture, 

structure and depth 

Watershed slope and length of slope 

Channel slope and stability 

Vegetation type and extent 

Geologic strata, type of parent material, interactions between 

groundwater and surf ace waters 

Precipitation characteristics such as type and intensities of rainfall 

commonly observed as well as chemistry (pH for example) or rainfall as 

affected by geographic setting 

Sediment is the most common and most important forestry generated pollutant. It 

is eroded and transported to surfaGe waters by the action of rainwater runoff. 

It erodes as surface erosion, mass soil movement or channel erosion. Excessive 

quantities of sediment degrade the water quality physically, chemically and 

biologically. Sediments fill channels and can carry pesticide residues and 

nutrient elements from fertilizer and fire retardants. 

Thermal pollution is an elevation of water temperature above its norm. It is 

the result of vegetation removal which allows an increase in solar radiation. 

Organic matter is vegetative and animal in origin and ranges from freshly cut 

trees to well-decomposed humus. It can fall directly into streams and lakes 

during harvesting or be transported in runoff. Organic matter can physically 

clog channels and interfere with the natural aquatic ecology. Organic matter 

originating from soil, plant and tree debris, and animal (grazing) and human 

wastes (sanitary facilities in recreation areas) can cause bacteriological 

pollution. 

Pesticides used in forest management include insecticides, fungicides, 

herbicides and rodenticides. Pesticides can enter the water by direct deposit, 

surface runoff and in sediments. 
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Fertilizers and fire retardants contribute nutrient elements (primarily nitrogen 

and phosphorous) to the forest environment. These can interrupt the natural 

nutrient cycling of aquatic ecosystems by artificially enriching downstream 

waters. This can cause pristine waters to become overproductive. 

Forest Management Activities Contributing to Non-point Source Water Pollution 

Forests in Minnesota are often managed for multiple uses. In addition to timber 

management, recreation, wildlife and grazing are common uses. Which activity(s) 

is applied to a particular parcel is of course dependent on a host of 

environmental and economic factors. 

Forestry activities in Minnesota identified as potential causes for water 

degradation include: 

construction of roads in forest land 

recreational activities 

grazing 

clearing for fire breaks 

timber harvesting operation.s including skidding of logs and development 

of landing areas 

mechanical site preparation for planting--rock raking, scarification, 

discing and chopping 

prescribed burning for site preparation 

application of herbicides and pesticides for site preparation or stand 

release 

regeneration activities 

As discussed in the previous section, Division of Forestry Staff and Expertise 

Needs, the Minnesota 208 Water Quality Management Plan recommended that the 

Division of Forestry establish "staff expertise in the areas of forest 

hydrology, soil science and/or logging engineering ..• These staff members could 

also develop educational material and training programs to inform counties and 

private landowners, and assist them in implementing correct forest management 

practices." 
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It is important to use information as specific to Minnesota as possible when 

establishing or suggesting site specific BMP's. It should be emphasized that 

while some general statewide guidelines can be established such (e.g., stream 

crossings should be made at right angles; road grades should be less than seven 

percent slope), for the most part, land managers will need to be aware of 

current research and use trained specialists as advisors. 

The Division of Forestry's three soil scientists are specialists who as part of 

the job advise state land managers about the effects of various forest practices 

on water quality. By combining their field experience and other information 

available they could begin to list region specific BMP' s. A road manual 

specific for Minnesota has been requested by Division of Forestry staff members. 

BMP Development 

Two of the most important references concerned with defining BMP's for Minnesota 

are: 

Project 208 

Minnesota Forest Management 
Non-Point Source Pollution Assessment 

Submitted to the Minnesota Pollution Control 
Agency by the Division of Forestry, Minnesota 
Department of Natural Resources. 

March 30, 1979 

Non-Point Pollution Related To Forest Management 
Practices -- Focus on Northeastern Minnesota 

Report to: 
Division of Water Quality 

Minnesota Pollution Control Agency 

Ross A. Wolford 
Dale A. Higgins 

Kenneth N. Brooks 

Department of Forest Resources 
College of Forestry 

University of Minnesota 

May 1978 
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Both of these documents provided background information to the Minnesota 

Pollution Control Agency for the State Water Quality Management Plan. Both 

discuss· the pollution potential of various management practices and management 

techniques useful in controlling unwanted ecosystem disturbance. 

The first document provides the bases of defining best management practices for 

Minnesota. It gives an overview of the factors and activities that are related 

to forest management and the associated potential to impact water quality. 

Various methodologies are detailed which can be used to estimate the probability 

of non-point source pollution. The particular methodology used by the DNR to 

assess the potential for forest management to affect water quality in Minnesota 

is outlined and discussed. The forest activities most used in Minnesota were 

identified through a landowner survey. These activities were rated in terms of 

their potential to disturb a site's natural condition and thereby allow 

increased erosion. The erosion potential associated with broad geographic 

regions is estimated on the bqsis of slope and soil erodibility characteristics. 

Each identified "high erosion potential" region is discussed in terms of 

resource characteristics and forest management activity within that region. 

Ra.ting of specific practices are illustrated below: 

Table 11. Subjective Relative Rating: Based on Site Disturbance Potentials as 
Indicated Below. 

Source: Minnesota Forest Management Non-Point Source Pollution Assessment, 
DNR, 1979. 

Fellin~ & Logging Slstems 
Clearcut & Tree Length & Skidder 
Clearcut & Shortwood & Wheel 
Clearcut & Full Tree & Skidder 
Selective & Tree Length & Skidder 
Clearcut & Shortwood & Crawler 
Clearcut & Shortwood & Skidder 
Clearcut & Tree Length & Wheel 
Thinning & Full Tree & Wheel 
Selective & Shortwood & Wheel 

Major 
Environmental Factors 

Secondary Secondary Primary 

Degree of 
Growing Degree of Degree of 
Material Soil Mineral Soil 
Removed Compaction Exposed 

H M L 
H L L 
H H L 
M H L 
H L L 
H M L 
H M L 
L M L 
M L L 
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Selective & Shortwood & Crawler 
Selective & Tree Length & Crawler 
Selective & Full Tree & Skidder 
Clearcut & Tree Length & Crawler 

Miscellaneous Systems 
Timber Stand Improvement (TSI) 
Clearing for Firebreaks 
Clearing for Rights-of-Way 

Hauling & Transport Systems 
Permanent Access Roads 
Temporary Access Roads 

Site Preparation Methods 
Prescribed Burning 
Chopping & Scattering 
Scarification 
Windrowing 
Root & Rock Raking 
Clearing 
Plowing 
Chemical & Mechanical Combination 

Artificial Regeneration Methods 
Machine Planting 
Hand Planting 
Seeding 

Recreation 
Campgrounds 
Picnic Grounds 
Train Construction & Use 
Hunting Trails 
ORV Trails 

Grazing 
Grazing 

M 
M 
M 
H 

L 
H 
M 

H 
H 

M 
H 
M 
H 
H 
H 
H 
H 

L 
L 
L 

M 
M 
H 
H 
H 

H 

L 
M 
H 
L 

L 
H 
H 

H 
H 

L 
M 
M 
H 
H 
M 
H 
H 

M 
L 
L 

H 
H 
H 
H 
H 

H 

L 
L 
L 
L 

L 
H 
L 

H 
H 

L 
L 
H 
L 
H 
L 
H 
L 

L 
L 
L 

H 
H 
H 
H 
H 

M-H 

*Only practices which involved actual felling or removal of vegetation as their 
primary purpose were rated on degree of growing material removed. 

The second document, like the first, identifies types of pollutants originating 

from forest lands. The authors did an extensive literature review and data 

survey to identify watershed characteristics and management activities which can 

lead to water quality problems. They also established criteria to evaluate 

existing and potential water quality problems associated with forest management 

activities in northeastern Minnesota and proposed methods of controlling this 

non-point pollution. The document contains an extensive bibliography. 
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This information is background for, and partly a result of, a research project 

conducted by staff at the University of Minnesota in cooperation with the USDA 

Forest Service, Superior National Forest. The principal investigator is Kenneth 

Brooks and research assistants are Jeanette Stiegler*, Susan Rutherford, Dale 

Higgins and Ross Wolford from the College of Forestry, University of Minnesota. 

The project objective was to monitor a timber sale harvest on relatively steep 

topography in northeastern Minnesota in order to 1) quantify the water quality 

impacts of timber harvesting from which management recommendations can be made, 

and 2) evaluate compliance with State and Federal water quality standards. In 

1976 the project expanded to a paired watershed approach. One watershed served 

as the control and the other was partially clearcut during the winter of 1980. 

The preharvest data and calibration relationships established between control 

and treatment watersheds is presented in a report submitted to the North Central 

Forest Experiment Station in 1980. The post harvest report is to be available 

in late 1982. 

This is an important piece of work for Minnesota because of the limited water 

quality data available for streams and lakes in forested watersheds. There are 

also very few watersheds that have been characterized for existing undisturbed 

and managed conditions and there are even fewer paired watershed studies in the 

north central region. 

Conclusions 

With the background information and suggested general BMP's from these two 

documents more specific BMP' s can be developed. An appropriate place to 

identify these would be as part of the unit plans in Minnesota. The Division of 

Forestry's soil scientist specialists should be involved in describing these 

BMP's and should have the responsibility for training and educating Division of 

Forestry staff. 

*Jeanette Stiegler is currently completing her PhD using data from this project 

and is intimately familiar with mos.t aspects. She currently works for the MDNR 

Division of Waters. 
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Summary 

To comply with the Clean Water Act (P.L. 92-500) states must complete a water 

quality management plan which identifies the non-point source control needs for 

the pollution-causing activity. Best Management Practices can then be developed 

in order to mitigate adverse effects on water quality caused by these forest 

management activities. 

Water Quality Management, Minnesota's 208 Plan concludes that water pollution is 

generally not severe in forested areas. However, when water pollution does 

occur from forestry activities it is likely to harm a high-quality environment. 

The most common source of pollution is sediment. 

Road construction in forest land, recreational activities, grazing, clearing for 

firebreaks, road and rock raking and plowing for site preparation have a high 

potential for causing exposure of mineral soil which leads to erosion. 

This report has described several ways to implement the concept of best 

management practices (BMP's). The concept of best management practices is 

to use the management techniques that will prevent or reduce the amount of 

pollution generated by non-point sources. 

Minnesota does not have statewide best management practices because according to 

the Minnesota Water Quality Management Plan water quality problems due to forest 

activities are generally site specific and not statewide. Still there is the 

opportunity to develop more explicit and site specific guidelines for individual 

activities such as road construction, site preparation, and pesticide 

application. 

Programs for implementation of best management practices can be grouped in three 

categories: 1) educational, 2) subsidy, and 3) regulatory. Using a combination 

of these will help insure a successful and complete implementation. This report 

has discussed the three categories and suggested ways that each can be used to 

implement the best management practice concept. In Minnesota educational and 

subsidy programs are mostly used. With a commitment to vigorously support these 

programs Minnesota will be able to comply with the Federal Clean Water Act and 

maintain or improve forest productivity. 
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In Minnesota the State Forest Resource Planning process is underway. A vital 

part of BMP implementation is to integrate water quality considerations 

throughout the MFRP at both the state and unit planning levels. It is a 

systematic way to improve the ability of state land managers to appropriately 

recommend and use the BMP concept. A staff person closely associated with 

planning should be available throughout the process in order to ensure adequate 

inclusion. In Minnesota the staff person was an environmental review specialist 

and worked closely with the planners through the beginning stages of the 

planning process. During this time resource materials were provided to the 

planners to help them better understand how water quality issues related to 

forestry and I was able to review documents. Water quality considerations are 

successfully integrated in the first two volumes of the plan. At this time the 

MFRP is still in process. 

The forest industry is an important component of Minnesota's economy. It is our 

third largest industry and contributes almost two billion dollars annually to 

the state's economy. Private lands constitute 46% of the total commercial 

forest land base and account for 49% of the commercial timber removed. 

In order to continue to meet our timber demands land managers need to know 

management techniques that will ensure continued or increased forest 

productivity while maintaining high environmental quality. .A well managed 

forest is better able to resist erosion and will usually not contribute to water 

quality degradation. 
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Summary 





SUMMARY 

In compliance with the Clean Water Act (P.L. 92-500) states must complete a 

water quality management plan which identifies the non-point source control 

needs for the pollution causing activity. Best Management Practices can then be 

developed in order to mitigate adverse effects on water quality caused by these 

forest management activities. 

Water Quality Management, Minnesota's 208 Plan concludes that water pollution is 

generally not severe in forested areas. However, when water pollution does 

occur from forestry activities it is likely to harm a high-quality environment. 

The most common source of pollution is sediment. 

Road construction in forest land, recreational activities, grazing, clearing for 

firebreaks, road and rock raking and plowing for site preparation have a high 

potential for causing exposure of mineral soil which leads to erosion. 

This report has described several ways to implement the concept of best 

management practices. Most simply the concept of using best management 

practices is using management techniques that will prevent or reduce the amount 

of pollution generated by non-point sources. 

Minnesota does not have statewide best management practices because according to 

the Minnesota.Water Quality Management Plan water quality problems due to forest 

activities are generally site specific and not statewide. Still there is the 

opportunity to develop more explicit guidelines for individual activities such 

as road construction, site preparation, and pesticide application. 

The forest industry is an important component to Minnesota's economy. It is our 

third largest industry and contributes almost two billion dollars annually to 

the state's economy. Private lands constitute 46% of the total commercial 

forest land base and account for 49% of the commercial timber removed. 

In order to continue to meet our timber demands land managers need to know 

management techniques that will ensure continued or increased forest 

152 



productivity while maintaining high environmental quality. A well managed 

forest is better able to resist erosion and will usually not contribute to water 

quality degradation. 

In Minnesota the State Forest Resource Planning process is underway. A vital 

part of BMP implementation is to integrate water quality C·onsiderations 

throughout the MFRP at both the state and unit planning levels. It is a 

systematic way to improve the ability of state land managers to appropriately 

recommend and use the BMP concept. A staff person closely associated with 

planning should be available throughout the process in order to ensure adequate 

inclusion. In Minnesota the staff person was an environmental review specialist 

and worked closely with the planners through the beginning stages of the 

planning process. During this time resource materials were provided to the 

planners to help them better understand how water quality issues related to 

forestry and I was able to review documents. Water quality considerations are 

successfully integrated in the first two volumes of the plan. At this time the 

MFRP is still in process. 

Programs for implementation of best management practices can be grouped in three 

categories: 1) educational, 2) subsidy, and 3) regulatory. Using a combination 

of these will help insure a successful and complete implementation. This report 

has discussed the three categories.and suggested ways that each can be used to 

implement the best management practice concept. In Minnesota educational and 

subsidy programs are mostly used. With a commitment to vigorously support these 

programs Minnesota will be able to comply with the Federal Clean Water Act and 

maintain or improve forest productivity. 
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